. PI 197691 and PI 270459 performed better than some of the commercial cultivars indicating their potential to be used as germplasm for breeding. A basket-weave trellising system which kept plants upright was tested. This made harvest easier and potentially can be used for tomatillo culture.
T omatillo or husk tomato is a herbaceous annual with indeterminate growth habit. It is native to Central America where it is claimed that there is no acceptable substitute in making green sauce or salsa verde (Saray-Meza et al., 1978) . Three species of the genus Physalis have edible fruit with higher contents of protein, ascorbic acid, nicotinic acid and solids than tomato (Yamaguchi, 1983) . Physalis peruviana L. (cape gooseberry, uchuba) and P. pruinosa L. (ground cherry, husk tomato) are used as juice and jam fruit; P. ixocarpa is used as a vegetable or for sauces. Tomatillo is adaptable to growing conditions in northern latitudes and has potential commercial value due to the increased popularity of Mexican food in the United States. In New Hampshire, most locally grown vegetables are sold retail through roadside stands and farmers' cooperative markets. Small farmers can profit from diversification and production of specialty crops such as tomatillo.
There have been studies on taxonomy and genetics (Menzel, 1951 , Waterfall 1967 , Quiros, 1984 , selfincompatibility (Pandey, 1957) , and development and growth of tomatillo (Cartujano-Escobar et al., 1985a , 1985b Mulato-Brito et al., 1985) . In Mexico many tomatillo cultivars are unnamed and considered criollas (native) and there are few named cultivars: 'De Milpa', with small and tart fruit, and 'Rendidora', developed by mass selection and having 35% of the total production in the country (SarayMeza et al., 1978) . In the United States, studies on field production of tomatillo were performed in Louisiana (Moriconi et al., 1990 ) using seeds from a single fruit (cultivar name not mentioned). We have found five tomatillo cultivars available from commercial seed companies in North America. 'Rendidora' was discontinued in the seed market before 1991 (Whealy, 1992) , and other than 'De Milpa', we do not know the origin of the other cultivars. Additionally, the USDA-ARS Plant Genetic Resources Unit at Geneva, N.Y., which holds the entire collection of Physalis in the United States, lists several P. ixocarpa accessions. The objectives of our study were to evaluate and conduct yield trials of tomatillo cultivars and available germplasm during the 1997 and 1998 growing seasons in New Hampshire. Results of an observation plot using a basket-weave trellising system are also reported. ; emitters 20 cm (7.9 inches) apart) were used, with 1.8-m (6-ft) spacing between rows, and 0.6-m (2-ft) spacing between plants. Two replicated plots of 10 plants per genotype in a completely randomized design were used. Manual harvests were performed continuously from 20 Aug. to 25 Sept. 1997. A total of three harvests per plot were performed. After the first harvest, five of the Physalis accessions were selected, based on high yields, for subsequent harvests along with the commercial tomatillos. Two of selected accessions were listed as P. ixocarpa (PI 270459 and PI 291560) , and the other three (PI 197691, PI 197692, and PI 309812) had no species identified. The rest of the accessions were found to have very small yields and no commercial value.
Materials
1998 EXPERIMENT. In 1998, five commercial tomatillo cultivars plus the five selected Physalis accessions were sown on 30 Apr. at the University of New Hampshire research greenhouses. The accession PI 197692 had a very low germination rate and did not have enough plants for field transplant. On 4 June a total of nine genotypes were transplanted to the field at the Kingman Research Farm into black plastic mulch on 15-cm (6-inch) raised beds fitted with drip irrigation. Before planting the plot was broadcast fertilized with 15N-3.5P-10K at a rate of 674 kg·ha -1 (602 lb/acre) according to soil tests. Two replicated plots of 10 plants per genotype in a completely randomized design were used. Spacing between plots was increased to 2.4 m (8 ft). We selected five plants per genotype and recorded the date of first open flower, growth habit (40 d after transplant), mature fruit colors and fruit shape (three fruit per plant), and fruit diameter (measured on 10 fruit per plant using digital calipers). Three manual harvests per plot were performed between 26 Aug. and 29 Sept. 1998. During both years, data were recorded on total fruit weight and number of fruit per plot. Total fruit weight was extrapolated to yield per hectare. Average fruit weight was calculated. Analyses of variance of total yield, fruit number and average fruit weight per plant over both years were performed using SAS (SAS Institute Inc., 1990). Mean separation was performed using the least significant difference (LSD) test.
BASKET-WEAVE TRELLIS EXPERIMENT.
An observation plot of 10 plants of 'Tomatillo' with a basket-weave trellis using stakes and twine (Konsler and Gardner, 1990 ) was included in the 1998 experiment. This plot was harvested three times along with the other plots, and the time required to harvest was recorded. 
Results and discussion

VARIETY TRIALS
In 1998 the five commercial tomatillo cultivars and four Physalis accessions with comparable yields were grown. In this season the only pest encountered was tomato hornworm (Manduca quinquemaculata Haworth) which was controlled with an application of Bacillus thuringensis Berliner subsp. kurstaki (Thuricide, Bonide Products Inc., Yorkville, N.Y.). The wider spacing used between rows this year facilitated cultural operations and harvesting.
A description of the genotypes grown in 1998 can be found in Table  2 . There was variation in the start of flowering. Some genotypes started flowering soon after transplanting, about 40 d after being sown. The latest was 'De Milpa', which started to flower when plants were about 55 d old. Although self-incompatibility has been reported in P. ixocarpa (Pandey, 1957) , we obtained fruit with viable seeds by self pollinating emasculated flowers, and also from plants grown in the greenhouse in absence of pollinating insects. Mature fruit colors were green, purple, green/purple or yellow. Fruit shapes were either round, ovate or oblate. Average fruit diameters varied from 2.6 cm (1.02 inches) in 'De Milpa', to 3.7 cm (1.45 inches) in PI 270459.
FRUIT YIELD. Fruit were considered ready for harvest when they had filled completely or were protruding from the husk. Partially rotted fruit and some of the largest fruit which were cracked were not included when recording total fruit weight. Each of the three harvests was spread over a period of time so statistical analyses were performed with the total data per genotype. The combined analysis of variance for the 2 years for total fruit weight, fruit number per plant and average fruit weight is shown on Table  3 . There were statistically significant differences between tomatillo genotypes for all three traits. Statistically significant differences between the 2 years were found for fruit number and average fruit weight per genotype.
Results for total fruit weight per genotype, fruit number per plant and z G = green; Y = yellow; P = purple; G/P = green/purple. y R = round; Ov = ovate; Ob = oblate.
x Average of 50 fruit, 2.54 cm = 1.0 inch.
average fruit weight are shown in Table  4 . We found all tomatillo genotypes to be extremely productive. Total yield ranged between 29.7 to 63.7 t·ha -1 (13.3 to 28.4 ton/acre). This was much higher than previous reports of 15 t·ha -1 (6.7 ton/acre) for criolla types and 25 t·ha -1 (11.2 ton/acre) for 'Rendidora' in Mexico, and 13.5 t·ha -1 (6 ton/acre) in Louisiana (Moriconi et al., 1990) . These authors reported yield losses of 20 to 40% due to plant viruses and lepidopterous insects. Another possibility for the differences in yield is that in our case, due to the amount of time and labor required for harvest, we found it was impossible to harvest all fruit when they were still green and at their prime marketable stage. Fruit that had already fallen off the plants were also picked up unless they were soft or rotten, and considered in the total yield.
Over the 2 years, 'Tomatillo' had the highest yields, followed by PI 197691, 'Puebla Verde', PI 270459, 'Toma Verde', 'Purple Tomatillo', PI 291560, 'De Milpa', and PI 309812. During the first year, we noticed that the biggest constraint for tomatillo production was the labor-intensive harvest due to the prostrate growth of plants. In 1998, we included an observation plot of 10 'Tomatillo' plants using a basket-weave trellising system. We thought that this system, often used with tomatoes (Lycopersicon esculentum Mill.), could make harvest easier by keeping plants upright. The first two harvests of this plot were timed and compared to the time required to harvest another plot of the same genotype without trellising. We found that on average, the time required to harvest 100 fruit was 2 h 37 min with the trellis versus 3 h 13 min without. More fruit were harvested from the trellised plot but total fruit weight was slightly lower, resulting in an average fruit weight of 28.4 g (1 oz) with the trellis versus 32.7 g (1.2 oz) without. More replications would be needed to verify if these differences are consistent and statistically significant. However, in this initial study we noticed that harvest was more comfortable and easier with trellised plants and fruit that had fallen off the plants were not hidden under foliage. These results indicate the potential use for this trellising system for tomatillo culture.
